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1.0 PURPOSE

The need to pressure-test known nuclear material storage containers has been made apparent by the
CSE (cognizant systems engineer) assigned to containers at TA-55. The main goal of the current study is
to understand the behavior of the SAVY-4000 and Hagan containers during an internal pressurization (30
psig) event. The experiments incorporated a nominal mass of 100 g of CeOz2 (cerium oxide) powder to
simulate MAR (material at risk) conditions. For the experimental results with mass losses of 0.0£0.1 g
mass loss), using ASME error analysis, there is a total expanded uncertainty in a 95% confidence interval
(£0.25 g) for the tested SAVY-4000 and Hagan containers. For purposes of conservatism, this has been
rounded upward to yield a bounding value for the damage ratio DR = 0.003 = 0.3%.

2.0 METHODOLOGY

An experimental system was developed to deliver a pressure pulse that mimics a scenario of the
bursting of a sealed source inside a Hagan or SAVY storage container. Six tests were done with 5QT
SAVY-4000 and six tests with 8QT Hagan containers (Table 1). Note two different SAVY lids were
subjected to three successive test insults (each SAVY filter received three insults). The Hagan container
filters only received one test insult per filter (Table 1).

This was a test series performed in December 2020, and the Dec 2020 test is a repetition of a similar
test done in October 2020. Therefore, all of the individual filters had been challenged multiple times with
30 psig pressure pulses and CeO: test powder.

Before the tests, the filters were visually inspected, and all containers, lids and O-rings were in good
physical condition.

Table 1. Test indices correspond to the sequential insults on the filters.

Test indices for the 30-psig pressurizations Container type and lid ID number

SAVY 18t 2nd 3 (three insults per filter) 5QT SAVY; Lid # 081305135L

SAVY 4th 5t 6t (three insults per filter) 5QT SAVY; Lid # 0120051421

Hagan 0.625” diameter filter (one insult per filter) 8QT Hagan body 08-06-08154
Filters:

2nd 3 and 4t tests (2) NUCFIL-019 2-08 LANL 2143

(3") NUCFIL-019 2-08 LANL 3012
(4t) NUCFIL-019 2-08 LANL 3029

Hagan 0.375” diameter filter (one insult per filter) 8QT Hagan body 08-06-08154
Filters:
1st, 5t 6t tests (1) NUCFIL-013 09-06 LANL 559

(5') NUCFIL-013 10-02 LANL 2062
(6) NUCFIL-013 10-02 LANL 2213

To prepare a container for a pressure insult test (Table 2), an empty test container with attached
pipe fittings (Figure 1) was placed on a mass balance (Mettler Inc; Columbus OH; model SR64001; Los
Alamos S&CL ID #028289; calibration due 4-27-2021). The rated instrument uncertainty is £0.1 g.

The mass balance was then tared to a zero reading, and cerium oxide (CeO2) powder was
loaded into a nozzle in the container (Figure 1 and 2) to a nominal weight of 1002 g. Then the gross
weight of the “container and fittings and powder” assembly was measured (to a resolution of + 0.1 g) and
photographed before each test. After the pressure pulse test, the “container and fittings and powder”
assembly was weighed and the display weight was photographed after the test.

LANL
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Figuré 1. Cerium oxide powder inside a SAVY container before a pressurization test.

Table 2. Dry weights of tested containers
Empty
Tested container types container
mass
5QT SAVY, with piping fixtures 3645.6
8QT Hagan 0.625-dia filter, with

. 3591.1
piping fixtures
TH .375-di ith
8‘Q. agan 0.375-dia filter, wit 3486.0
piping fixtures

A 47 mm filter holder (model RVPH-20 HI-Q Inc San Diego CA) with a honeycomb backing mesh
(4 mm diameter openings) was used to support a stainless steel mesh (Fisher Sci 59-004648-0010)
screen (125 ym holes, and 23% open area fraction). The RVPH-20 filter holder has a 42 mm effective
diameter, but the custom nozzle flares out to an opening with a 47 mm diameter (Figures 2 and 3). Note
the direction of air flow in the nozzle (for these tests) is reverse to the intended direction, if this were an

air sampling application.
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i

Figure 2.?Q Inc 47 mm filter holdér, steel mesh screen and custom 47 mm diameter nozzle.

Figure 3. Assembled nozzle system.

The containers were attached (Figure 4) to an intermediate (ASME rated) pressure vessel
(Drierite Inc model 106-C) and installed (Figure 5) into the Los Alamos RRFMC (Respirable Release
Measurement Chamber).
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Side view and photo example of
the charging vessel, valve and
tested container.

airand -
powder out

(4) ball valve with linkage
S L ' . to external handle

charging vessel

Figure 4. Example photo of intermediate charging vessel, ball valve and test container.

The RRFMC (Moore Tao and Karns 2018) is a drop tower system (Figure 5) integrated into a
HEPA filtered aerosol wind tunnel that satisfies NQA-1 subpart 2.4 for R&D work (LANL RP-SVS-RIC-TP-
100 “Respirable Release Fraction Measurement Chamber RRFMC (drop tower) procedure”). It drop-tests
nuclear material storage containers loaded with cerium oxide powder and measures the released
respirable aerosol (< 10 um AED, aerodynamic equivalent diameter, US DOE 2008) and airborne aerosol,
(<20 ym AED, US DOE 1994). The measurement limits are between 0.3 ym and 20 ym AED with an
APS (Aerodynamic Particle Sizer) unit (TSI Inc. Shoreview MN).

After the container was loaded into the RRFMC, the access door was closed and the APS (Figure
6) was started before the pressure pulse test to gather background aerosol measurements and establish
a baseline. The intermediate pressure vessel was charged to slightly more than the 30-psig test value,
with allowance for the combined volumes of the intermediate vessel and the tested container. To pulse
the container and evacuate the CeOz2 test powder out of the nozzle, a ball valve was manually cycled over
a one-second interval (opened and closed) using a mechanical linkage from outside the drop tower. The
combined volume of the intermediate vessel and the tested container would equilibrate to the 30-psig test
pressure, and the APS then measured any released aerosol in the downstream portion of the wind tunnel.
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. 18 =

,-f"'/ff,

Summary: Measure
release of test powder
from a SAVY or Hagan
container that has been
pressurized by a rapid
opening of a ball valve
from a charging vessel.

(Supply air from LANL
pressure system #1505.)

1 steel tower, 5.7%4.3* 20 ft L*W*H

SAVY or Hagan container to be
tested

Vessel to fill the tested container
with air; Drierite Inc # 106-C.

4 Ball valve, 1" NPT

_,/_

bathroom

Top view
Room 103

LANL TA-03-0130-103 drop tower & wind
tunnel + Vessel 106-C, to pressurize can with
RTG.vsdx Murray E. Moore 505-665-9661 Y

Figure 5. Tests conducted in the LANL RRFMC (Respirable Release Fraction Measurement
Chamber).
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Figure 6. TSI Inc. model 3321 APS Aerodynamic Particle Sizer

The RRFMC drop tower was designed for container drop tests with an integrated pressure
system, approved LANL pressure system ID number, and individual components that are operationally
pressure rated. For these pressurized powder tests, the existing Drierite 106-C air drier (already
contained in the pressure system) was repurposed (it is an ASME-rated pressure vessel) as the
intermediate charging vessel for safe operation of these tests. The Drierite 106-C is normally used to
supply ultra-dry airflow for experiments involving liquid droplet aerosol generation. Liquid droplet aerosol
generation was not relevant to these tests, and the drop tower was retrofitted for the pressure pulse
testing activities.

The first pressurized powder test used a two gallon pail (Cary Co. model #26W098) with a 1-mm
diameter orifice in the lid of the pail (Figure 7). A 0.5-mm diameter orifice would have the same pressure
drop characteristics as a nominal Hagan or SAVY filter, i.e. about a 0.6 inWC (inches of water column) for
an airflow rate of 0.2 ALPM. For this current project, only an orifice of 1-mm diameter was possible, given
the time allowed for this effort.

Figure 7. Two gallon (#26W098) pail (Cary Co., Addison IL)

LANL
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3.0 ACCEPTANCE CRITERIA

The test results can be used to evaluate acceptance criteria for the experimental methodology
and container studies.

Eight of the twelve tested (Hagan and SAVY) containers (Table 3) had zero measurable released
mass (net differences of 0.0£0.1 g before and after the pressure tests). Although a loss of mass is
expected for these tests, four of the twelve tests indicated a mass gain on the digital mass balance
readout (i.e. M(pre) — M(post) = -0.1+0.1 g. For the damage ratio DR calculations, this “mass gain” is
interpreted as a zero value. The values of -0.1 g are within the resolution of the mass balance device
(Table 3). Note the negative mass differentials are non-real because the final measured mass is greater
than the initial mass by 0.1 g.

Table 3. Measurements of pretest and post-test fixture masses. Note that the operator would
record the visually averaged data fluctuations, while photographs capture instant values.

Differential
Datasheet
loss of |Photo log
log
mass, g
Container Index | Pretest, g Post test, g Pretest, g Posttest, g
Hagan 1 5150.9 5150.9 0.0 5150.9 5150.8
Hagan 2 5239.8 5239.8 0.0 5239.8 5239.8
Hagan 3 53394 5339.4 0.0 53394 5339.4
Hagan 4 5416.0 5416.1 -0.1 5416.1 5416.1
Hagan 5 5388.0 5388.1 -0.1 5388.0 5388.1
Hagan 6 5415.6 5415.7 -0.1 5415.6 5415.7
SAVY 1 4590.5 4590.5 0.0 4590.5 4590.5
SAVY 2 46044  4604.4 0.0 4604.4 4604.4
SAVY 3 46239  4623.9 0.0 4623.9 4623.9
SAVY 4 4644.4  4644.4 0.0 4644.4 4644.4
SAVY 5 4734.3 47344 1 -0.1 4734.3 4734.3
SAVY 6 4826.0  4826.0 0.0 4826.0 4826.0

SAVY 5th. Note a transcription error on the logsheet for SAVY test #5.
The post-test photo captured the correct mass as 4734.3 g.

The experimental values were aggregated together, by container type, and the average loss of
mass was calculated (Table 4). The random uncertainty (i.e. standard deviation of the samples), random
standard uncertainty (Sx-bar) and the systematic error (Bx) of the mass balance instrument (0.1 g) were
included to estimate Ux, the total expanded uncertainty (ASME 2013). This interval (£Ux) is expected to
contain the true value to 95% confidence:

Ux = t*[(Bx)? + (Sx-bar)?]"2 Eq. 1

where t = 2.447 = t-critical; 95%; two-tailed distribution; N=6 samples (Milton and Arnold 1986).
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For the Hagan and SAVY containers in this study, the sample size is N=6, while the ASME
approach assumes sample sizes N=30. The t-critical=2.447 value accounts for this distinction.

When the two types of Hagan containers (0.375” filter and 0.625” filter) were tested, the release
of respirable aerosol mass was within one error bar of each other (Figures 9, 10 and 13). Consequently,
for purposes of the estimated DR, the two Hagan container types were combined into a single estimate
for the DR value (Table 4).

Table 4. Average test values, aggregated by container type

0
Sx, random | Sx-bar, Ux, 95%
. .| confidence,
] AVG mass | uncertainty | random std | Bx, systematic
Tested container types . . . total
difference, g (std uncertainty, [ uncertainty ded
deviation) | Sx/sqrt(N) xpaty .e
uncertamty
Hagan filters (6 total) -0.0500 0.0548 0.0224 0.1 0.251
SAVY filters (six total) -0.0167 0.0408 0.0167 0.1 0.248

Compared to the nominal test powder MAR mass of 100 g, less than 0.1% of the powder test
mass was released. For this calculation, the measured mass loss is zero (0.0 g), but the total expanded
uncertainty was utilized. Following the methodology from the initial series of tests on SAVYs and Hagans
done at SWRI (Southwest Research Institute) for drop and fire insults (McDaneld 2012), the damage ratio
can be calculated as:

Mpost

DR =1-
pre
Eq. 2
where, Mpost = post test mass and
Mopre = pre test mass.

For example, if the mass loss is 0.0+0.3 g, the worst case estimate for the mass loss would be 0.3 g.
Then the DR =[1-(99.7/100)]*100% = 0.3%.

For the test series for this calculation, engineering judgment is used to estimate a bounding value for the
DR, based on the averaged results, random error and systematic uncertainty (Table 5). (To be explicit,
the worst case mass loss is taken to be the value of Ux, the total expanded uncertainty.)

Table 5. Calculated DR damage ratio, and the bounding value, rounded upward for conservatism.
DR%, DR%

DR, Damage D Con p
Tested container types | Ratio, 95% ?mage 0 seerl ve
Ratio, 95% | Bounding
confidence
confidence Value
Hagan filters (6 total) 0.00251 0.25% 0.3%
SAVY filters (six total) 0.00248 0.25% 0.3%
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For the 2 gallon Cary™ container (Figure 8A and 8B), with the 100.0 g test load of powder, the
container lid was dislodged (Figure 8C), 42.5 g of powder was retained in the container (Figure 8D), and
the total released mass value was 57.5 g. The 2 gallon Cary™ container test was performed to generate
a representative result, and the measurements were only used as a point of general comparison.

Figure 8A.

Figﬁre 8C. Figure .

Figure 8. Photos of the Cary™ can before the test (8A), after the test (8B), the lid after the test
(8C) and measurement of the powder retained in the container (8D).
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The APS system produces tabular and graphical outputs of aerosol particle size and mass
concentrations. Figures 9 and 10 give a snapshot from one Hagan container, and Figures 11 and 12 are

from one of the SAVY tests.
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Figure 9. Aerosol concentration versus time (test pulse at 6 min) for “2"! Hagan”.
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Figure 10. Aerosol concentration versus particle diameter (at 6 min) for the “2nd Hagan.
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Figure 12. Aerosol concentration versus particle diameter (at 7 min) for “2nd SAVY™.
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4.0 UNVERIFIED ASSUMPTIONS

There are no unverified assumptions in this calculation.

5.0 ASSUMPTIONS

The tests used a one-second pulse of air that was initiated by the manual turn of a ball valve. The
valve handle was connected to a manual linkage. The operator was therefore outside of the
airtight test chamber. The one-second air pulse is assumed to be representative of a rapid
pressurization of gases inside a container.

Air is the operational experimental gas for these tests, and there is entrained CeO2 powder inside
the container, with measured trace amounts that were transported into the aerosol wind tunnel.

For experimental tests, the mixture of air and test powder is assumed to be closely match the
gaseous conditions in a hypothetical release.

6.0 LIMITATIONS

When calculation use is consistent with the objective, there is no limitation associated with this
calculation.

7.0 CALCULATION INPUTS

(1) Effective shape factor-corrected density of CeO2 particles (0.68 g cm-3) for AIM software with
the APS spectrometer (Moore and Tao 2020).

(2) Use the Stokes Correction Factor in the TSI Inc AIM software for the APS spectrometer, since
the particle density is less than 0.9 g cm=3.

(3) RRFMC system air flow rate (FR, m? s') measured by TSI Inc 9565P anemometer.
(4) The first and last column letters in the raw data table of the Excel spreadsheets correspond to

the time of the start of the pressure pulse and the time of the reestablishment of the particle
background equilibrium, respectively.

8.0 COMPUTER HARDWARE AND SOFTWARE
Operation system: Microsoft Windows 10.
Software: (1) Microsoft Excel

(2) Aerosol Instrument Manager Software for Aerodynamic Particle Sizer (TSI Inc Shoreview
MN).
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9.0 SUMMARY AND CONCLUSIONS

For the observed experimental results of zero loss of mass (0.0£0.1 g),
and a total expanded uncertainty (in a 95% confidence interval of £0.25 g),
the conservative bounding value of the DR = 0.003 = 0.3% for the SAVY and Hagan containers.
(See Table 5 for details.)

The released mass, respirable mass and airborne mass of CeO:2 test powder are measured for
the rapid (about 1 second) pressurization (to 30 psig) of SAVY and Hagan containers. The aerosol
background concentrations in the test chamber (wind tunnel) are measured before each test. The
background values are within about an order of magnitude of each other.

Note each SAVY filter received three separate pressurized insults, while the Hagan filters
received only one (each) pressure pulse insult.

The APS measured the net respirable and net airborne mass (Table 6). Note the APS is capable
of measuring much smaller values of test powder than the Mettler mass balance (Table 6).
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Figure 13. Measured average respirable mass released after a rapid 30 psig pressurization. Six
measures were done for the SAVY type, and three measures for each of the two Hagan types.
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Aerosol backgrounds were measured for all tests, and positive error bars indicate the
experimental uncertainty.

Table 6. Measured released mass, respirable mass and airborne mass. Aerosol backgrounds were
measured for all tests, and the experimental uncertainty for each container type is shown.

Because the test mass was 100 g Net Net| |Uncertainty Net| |Uncertainty
of powder, these gram quantities | released respirable| + |respirable mass airborne| + [airborne mass
are also the ”percent” values. massl, g massz’ g (net)zj g masszj g (net)z, g
SQT SAVY Avgand Combined o g 1 g 25g | | 322606 + 1.15E-05 1.02E-05 % 4.45E-05
Uncertainty

8QT Hagan 0.625-dia filter.

(Average and Combined 0.0+0.25¢g 3.37E-03 + 6.23E-03 3.51E-03 + 6.45E-03
Uncertainty)

8 QT Hagan 0.375-dia filter

(Average and Combined 0.0+£0.25¢g 5.77E-03 + 1.48E-02 5.93E-03 + 1.52E-02
Uncertainty

(1) 95% total expanded uncertainty with testing and mass balance SR64001 (Mettler Inc. (Columbus OH).
(2) With testing and a Model 3321 APS Aerodynamic Particle Sizer (TSI Inc Shoreview MN).

From a structural standpoint, the SAVY-4000 and the Hagan container performed very similarly.
After the 30-psig test pulses, there were no visual indications of bulging of the container body in either
container type. The SAVY-4000 container was tested in other pressure related work at New Mexico Tech,
where the container was exposed to pneumatic and hydrostatic pressure insults. In those tests, the
SAVY-4000 containers began showing visual signs of plastic deformation at approximately 60-psig from
internal pressure insults. Since this current work did not approach that internal 60-psig pressure, we were
confident that complications would not arise.

However, we did not have the same history of knowledge for the Hagan, as this specific type of
“pressure pulse” test had never been conducted. In the current test, the Hagan still performed well in this
respect, and did not indicate deformation or bulging for an estimated force of 1,100 Ibf on the internal face
of each lid.

For all the tests, this force impulse did not have an apparent negative effect on the structural
performance. This is a key result, as the pressure pulse did not permanently disfigure the sealing
surfaces and method of closure, therefore maintaining and reproducing the performance of their
respective design functions. Upon completion of each test, the sealing surfaces of each container were
inspected for damage, unrecoverable debris lodged in the filter media, and general damage to the filter
media etc.

The Hagan filter media is an area of concern when evaluating the complete container
performance. In the current tests, both of the SAVY and Hagan filters captured the expelled surrogate
material with differing levels of effectiveness and the filter media remained intact. In the case of the
Hagan, the carbon fiber media is directly exposed to the incoming powder in a single circular cross
section. However, the physical impact of the powder did not dislodge any visible piece of the filter media,
and the filter components retained their structural rigidity.
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In the SAVY container, the filter material has less direct exposure to powder because of the
recessed smaller holes in the filter cup. During the pressure pulse tests, powder impacted onto the filter
media during the tests. The small diffusion holes in the filter cup assembly allowed multiple locations for
the test powder to cling to the filter material. Impacted powder was removed after tests two and three, and
tests five and six respectively. However, even with a HEPA-filtered vacuum cleaner, there were small
amounts of material that could not be removed. This powder was not observed to build up and clog the
filter during the subsequent tests. This topic has been an area of concern in the past regarding filter
performance due to corrosion inside of the container during normal Los Alamos storage conditions.

A measure of the bulk released mass with a mass balance (resolution £0.1g) yielded a zero net
release of 0.0+0.25g of test powder. Uncertainty calculations within a 95% confidence interval, combined
with an upward rounding for conservatism yields a bounding value for the damage ratio DR=0.3%.

For measurements of the suspended respirable aerosol (< 10 um AED), the SAVY-4000
container allowed the passage of about 3x10%% of the challenge powder material, and the Hagan
allowed the passage of about 1x102% of the challenge powder material.

The LANL facility operations and safety basis personnel can utilize this information to determine if
these containers are viable storage systems. The performance of these containers is important for
laboratory safety, and this information is valuable for the container designers to ensure a viable and
reliable product for the TA-55 PF-4 facility and for the DOE complex at large.
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11.0 CALCULATION

Net aerosol mass (LANL RP-SVS-RIC-TP-100) measured by the system is:
3
m

m(aerosol) = Cp(%) * FR(——) * Ts(min)

min
Eq. 1

Cp = respirable or airborne aerosol concentration measured by the APS system and corrected for
aerosol deposition losses in the wind tunnel (g/m?3),

FR = RRFMC total air flow rate, measured in the duct upstream of the APS (m3/min), and,

Ts = APS sampling interval (1 min).

The deposition losses in the wind tunnel are accounted by a correction factor involving the measured
aerosol penetration (Tao and Moore 2018) in the wind tunnel from the aerosol release location to the
aerosol measurement location. For the 52 (fifty two) measurement bins (j) between 0.3 ym and 20.0
um AED in the APS system, the aerosol concentration Cp(g m=) is estimated as:

CUNC

Pj

Cp:

Eq. 2

where Cunc is the uncorrected aerosol concentration measured by the APS aerosol particle counter,
and the aerosol penetration P; at bin (j) for an aerodynamic diameter Dj (um) is:

Pj=exp(—0.0032 Da;2 — 0.0681).
Eq. 3
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12.0 APPENDIX A — SUPPORTING INFORMATION
Operation procedure punchlist and iner information sheet. (RTG in a can - 30 psig series)
e —_ Operator  |Assistant
Preliminary Steps WM i < | Note number  |number
1 |Walk through room 103 and organize work area. {
2 |Record the date, operator, loghook name & page. [
3 |Record serial number and volume of test can. 2.
4 |Note room temp (deg F). ‘:f'qof?p' |
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx ¢ g/ fed .
6 |Calculate charging pressure for gray 9-gallon Drierite 106-C vessel for 30 psig pulse. 1
7 [Note charging pressure (psig):  ( ':‘;'4» ) lPressure (psig):
8  |Ensure vessel 106-C will not initially be pressure charged. Kl
9 |Note valve V5 is open, to not charge vessel 106-C. 1]
10 |Note valve V6 Is closed, to not charge vessel 106-C. 1
In Process Steps
11 |Prepare container to be tested. Ba
12 |Install test can above ball valve on vessel 106-C. Z
13 |Close and lock tower door. Seal with "In Use" yellow tape. &)
14
15 |Turn on air compressor. L
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: A
17 |Set and record wind tunnel speed (Hz): 2,0 Ny
18
19 [Note valve V5 is closed, to charge vessel 106-C. I
20 |Note valve V6 is open, to charge vessel 106-C. I
21 |verify gray vessel Drierite 106-C is pressurized. .. __ f}o Wﬂﬂ,o W 1
22 |verify charging (system) pressure on PI3{ 34 Py bressure (p5|g]
23 [Turn aerosol particle counter on. ' Rag M il
24 [Create filename with format: Logook and page, test series and ID info. j,
25 [Start AIM software for drop test sampling (60 sec count, 90 count cycles)——— _1
26 _|Pre-drop BKG concentration validation. Note five cycles of 1 minute.( fg - »y (43 )
27 | SN: CR-06-28]5Y  Rod~ | £il4er” FUCFTL-013 [09-0& [(AdL S84
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to ty\/secund pulse. ~
29 [Note sarple number of aerosol particie counter. 5§mfple number at pulse: [BTR )
30 e - Jest ol m\u))’ % R
Post-test Steps <50 qa
31 _[Save datafiles, record file names and. Iocation?" lysrie Mg fin3
32 _|Verify background is about 1.0E-5 mg/m~3pefore opening doer. F il Yo 4 /.
33 |Open RRFMC door ——"
34 |(Optional) DR measurement
35 |(Optional) DR Measurement filter.
36 |Turn air compressor off and open bleed valve.
37 [Perform post-test activities
38 |RRFMC data analysis and test report.
RiC \1pg2oto «ucﬁm 17 -k NYCElL 013 f-06 (ANL -557 }ua: koot p. 13 1 Mowe o
Date: |2 -R -0 Assistant 2. ] DANIS
Logbook:  py\3| ety G Assistant 3:
Operator 1: © M€ Mool Assistant 4:
Note: Only record the operator number after completion of the step.

BRE (1) 3R mg fm3 BAnloC wg/;..,&@?m'f% B oS @ L FueT ingla
Fs ) Tord Tokl moss S150.9 4 sz
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Operation procedure punchlist and c iner information sheet. (RTG in a can - 30 psig series)

_ FormcaliC pLive Operator  [Assistant
Preliminary Steps U\’A’é ﬂ"\j M Note . _{5% Bbt{gl"éﬂ H,_-,I%%j drumber  {lumber
1 |walk through room 103 and organize work area. [
2 |Record the date, operator, logbook name & page. |
3 |Record serial number and volume of test can. Z.
4 |Note room temp (deg F). :ﬁj‘ﬂ— [
5 |Z\RTGin a Can - 30 psig test\Moore ME 2020 RTG In a Can - 30 psig test.xlsx
6 |Calculate charging pressure for gray § galton Drierite 106-C vessel for 30 psig pulse. [
7 _|Note charging pressure (psig): , 34/ %Il [Pressure (psig): 21 pom
o =
8 |Ensure vessel 106-C will not initially be pressure charged. e [
9 |Note valve V5 is open, to not charge vessel 106-C. i
10 |Note valve V6 is closed, to not charge vessel 106-C. |
In Process Steps
11 _|Prepare container to be tested. N 2
12 |Install test can above ball valve on vessel 106-C. z
13 |Close and lock tower door. Seal with "In Use" yellow tape. i
14
15 [Turn on air compressor. i
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: \
17 |Set and record wind tunnel speed (Hz): |
18
19 |Note valve V5 is closed, to charge vessel 106-C. |
20 |Note valve V6 is open, to charge vessel 106-C. {
21 |Verify gray vessel Drierite 106-C is pressurized. |
22 |Verify charging (system) pressure on PI3: %Cl, Pressure (psig): f)z':} ]
23 |Turn aerosol particle counter on. |
24 [Create filename with format: Logook and page, test series and ID info. {
25 |[Start AIM software for drop test sampling (60 sec count, S0 count cycles) a
26 |Pre-drop BKG cencentration validation. Note five ¢ycles of 1 minute. 1
[y . R . 1
27 |.SW, 687 0d B3NS (id | WaCFIL-clq R [-08 Lp QU43
28 |Toggle ball valve ahove gray vessel Drierite 106-C for a one to two second pulse, : 2
29 |Note sample number of aerosol particle counter. Sample number at pulse: i ;L( ©. z‘i—wjlm3)

30 | F0C- £€5Y Todal Mass §332¢.9
Post-test Steps £
31 |Save data files, record file names and location

32 |Verify background is about 1.0E-5 mg/m#3 before opening door.
33 |Open RRFMC door P, 28
34 |(Optional) DR measurement

35 |{Optional) DR Measurement filter.

36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities

38 [RRFMC data analysis and test report. e
Post ~Tes¥ Tpde| N\mli\‘(’B‘{ {50
Date: {3 -5-l0LC Assistant 2: ) YAV
Logbook: o, 131 Alefle N Bl -G Assistant 3: )
Operator 1: ' A4 &neeA Assistant 4:

Note: Only record the operator number after completion of the step.
PRE-BKE = () Blxloe mifen (2 ] FrioT wg/m'}o 1S %103 LER0EE) Hxo-F Mg {md
@4 Guio-5 M;/Aw WHvto S g jmd B¢ a0 MY 43 a0 I XD 43 %197 Y "

53 1o @D 3,9x19 5@ CSLJ 131105 G Agwro™ (3 25007
’55‘ LAaxio S Myl B -
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Operation procedure punchlist and c iner informaticn sheet. (RTG in a can - 30 psig series)
Preliminary Steps L\"A(d—fh\! 3 H) Note :E;r;:r :Iji:;:':t
1 |Walk through room 103 Snd organize work area. !
2 |Record the date, operator, logbook name & page. |
3 |Record serial number and volume of test can. 2
4 |Note room temp (deg F). Juy |
5 |Z:\RTGin a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx v
6 |Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse. v
7 |Note charging pressure {psig): 1-um |Pressure (psig): QL#B]
8 |Ensure vessel 106-C will not initially be pressure cha‘rrged 4 v
9 |Note valve V5 is open, to not charge vessel 106-C. v q
10 |Note valve V6 is closed, to not charge vessel 106-C. =2
tn Process Steps
11 |Prepare container to be tested. 2,
12 |Instal! test can above ball valve on vessel 106-C. yi
13 |Close and lock tower door. Seal with "In Use" vellow tape. 2
14
15 |Turn on air compressor. )
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: \ I
17 |Set and record wind tunnel speed (Hz): 2o THz”
18
19 |Note valve V5 Is closed, to charge vessel 106-C. |
20 |Note valve V6 is open, to charge vessel 106-C. |
21 |Verify gray vessel Drierite 106-C is pressurized. |
22 |Verify charging (system) pressure on PI3: 2 Pressure (psig): 37 S 1& {
23 |Turn aerosol particle counter on. {
24 _|Create filename with format: Logook and page, test series and ID infc. I
25 |Start AIM software for drop test sampling (60 sec count, 90 count eycles) i
26 |Pre-drop BKG concentration validation. Note five cycles of 1 minute, 1
27 |G OR-ot - SBITH ia - RueFT - 2g 208 [ L)y, Beix
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse.
29 |Note sample number of aerosol particle counter. Sample number atpulse: RV [4- (0. 20]"1jm? )
3 | AR-Teyt Tokl Masy 53394, -
Post-test Steps e
31 |Save data files, record file names and location
32 |Verify background is about 1.0E-5 mg/m*3 before opening door.
33 |Open RRFMC door
34 |{Optional) DR measurement
35 |(Optional) DR Measurement filter.
36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities
38 |RRFMC data analysis and test report.
Date:  \3-9 U0 Assistant 2: |} DHAANS
Loghook: P {5\ pwue Bl Metye -G Assistant 3: )
Operator 1:  ME Aioeille Assistant 4;
Note: Only record the operator ber after completion of the step.

et @ Loxos ) md BLHEE (5| ya0 S ()3 xo™ © LO¥0™ § 250070
D 13007 rB@UACOT AT G S 31075 (3D AL T g

Qs Ter b S0
T eSS
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Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)
) Operator  |Assistant
Preliminary Steps L["(Hf Note pumber | number
1 |Walk through room 103 and erganize work area. |
2 |Record the date, operator, logbook name & page. |
3 |Record serial number and volume of test can. A
4 |Note room temp (deg F). o °*+ [}
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx v
6 |Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse. v
7 |Note charging pressure {psig): A o5 IPressure (psig): ?,ijag
8 |Ensure vessel 106-C will not initially be pr(;ssuare charged. L v
9 |Note valve V5 is open, to not charge vessel 106-C. v’ 1
10 |Note valve V6 is closed, to not charge vessel 106-C. i
In Process Steps
11 |Prepare container to be tested. Z
12 [Install test can above ball valve on vessel 106-C. 7=
13 |Close and lock tower door. Seal with "In Use" yellow tape. 2
14
15 |Turn on air compressor, B
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: A
17 |Set and record wind tunnel speed (Hz): 12 42— T
18
19 |Note valve V5 is closed, to charge vessel 106-C. |
20 |Note valve V6 is open, to charge vessel 106-C. [
21 |Verify gray vessel Drierite 106-C is pressurized. )
22 |Verify charging {system) pressure on PI3: 2% -psiz  |Pressure (psig): 3 1‘\?{5 1
23 [Turn aerosol particle counter on. K ” 1
24 |Create filename with format: Logook and page, test series and ID info. A
25 |Start AIM software for drop test sampling {60 sec count, 90 count cycles) 1
26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min. 1
77 | SN odad ogisy b laFre -0 2 <R L3029
28 |Toggle ball valve above gr’ay vessel Drierite 106-C for a one to two second pulse. & »
29 [Note sample number of aerosol particle counter, Sample number at pulse: T {0 My [MS')
30 Pre Test 7ol Mas375HIE: Doy R N I A
Post-test Steps
31 [Save data files, record file names and location
32 [Verify background is about 1.0E-5 mg/m~*3 before opening door.
33 |Open RRFMC door
34 |(Optional) DR measurement
35 |(Optional) DR Measurement filter.
36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities
38 |RRFMC data analysis and test report.
Date: 2.0 .70 Assistant 2 ()zuA%.
Logbook: . \3(  ansetl Mokl %6 Assistant 3:
Operator 1: SMAFTIL Assistant 4:
Note: Only record the operator number after completion of the PTG RS l

@_ (D3 ety R Bvi?k w v 6
) \\dcstorage.fon!.gov\taS5\SAVY-4000 fenmeEx[c'nswn\RTGma opsfg resr\an -R a Can- m g - R}Lx/sxlsheefl
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LANL

Operation procedure punchlist and container infor sheet. (RTG in a can - 30 psig series)
i 1 Operator  |Assistant
Preliminary Steps ]LHBQAN S’TH, Note e i
1 |Walk through room 103 and organize work area. !
2 |Record the date, operator, loghock name & page. f
3 |Record serial number and volume of test can. 2
4 |Note room temp (deg F). FU% 1
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig t'est,xlsx 1
6 |Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse. !
7 |Note charging pressure (psig): ‘g:}—-f’r | C IPressure (psig): _7
8 |Ensure vessel 106-C will not initially be pressure charged. v
9 |Note valve V5 is apen, to not charge vessel 106-C. Ve
10 |Notevalve V6 is closed, to not charge vessel 106-C. v
In Process Steps
11 |Prepare container to be tested. 2
12 |Install test can above ball valve on vessel 106-C. z
13 |Close and lock tower door. Seal with "In Use" yellow tape. 7
14
15 |Turn on air campressor. !
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: I
17 |Set and record wind tunnel speed (Hz): 2 W
18
19 |Note valve V5 is closed, to charge vessel 106-C. /
20 |Note valve V6 is open, to charge vessel 106-C. {
21 |verify gray vessel Drierite 106-C is pressurized. { ~
22 |Verify charging (system) pressure on PI3: Pressure (psig): \, R
23 [Turn aerosol particle counter on. 1
24 |Create filename with format: Logook and page, test series and ID info. 1
25 |Start AIM software for drop test sampling (60 sec count, 90 count cycles) 1
26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min.
2 | SR ez DBisY L WUCFTL a3 [10/02 L 2060
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse. -~
29 |[Note sample number of aerosol particle counter. Sample number at pulsef ‘),m} Z bxeolm g
30 D@ Tt ess 53832, ' et
Post-test Steps
31 |Save data files, record file names and location
32 |Verify background is about 1.0E-5 mg/m*3 hefore opening door.
33 |Open RRFMC door
34 |(Optional) DR measurement
35 |{Optional) DR Measurement filter.
36 [Turn air compressor off and open bleed valve.
37 |Perform post-test activities
38 |RRFMC data analysis and test report.
-
Date:  {2-9-U Assistant 2: ] /TS
Loghook: P B\ maine Nucil - (, Assistant 3:
Operator 1 V] mes e Assistant 4:
Note: Only record the operator number after completion of the step.

(3)6.2 x10°S “Yfm
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Calculation Title: Pressurizing Hagan and SAVY containers to 30-psig to measure the release of

analytical cerium oxide test powder.

Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)
e Operator  |Assistant
Preliminary Steps ‘J‘_%AN @W , Note m?mber bt
1 |Walk through room 103 and organize work area. |
2 |Record the date, operator, loghock name & page. |
3 |Record serial number and volume of test can. R
4 |Note room temp {(deg F). A
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xIsx
6 |Calculate charging pressure for gray 8 gallon Drierite 106-C vessel for 30 psig pulse. |
7 |Note charging pressure (psig): IIRs 1L |Pressure (psig):
8  |Ensure vessel 106-C will not initially be pressure charged. v o
9  |Note valve V5 is open, to not charge vessel 106-C. !
10 |Note valve V6 is closed, to not charge vessel 106-C. {
In Process Steps
11 |[Prepare container to be tested. 2-
12 |Install test can above ball valve on vessel 106-C. 7
13 |Close and lock tower door. Seal with "In Use" yellow tape. =
14
15 |Turn on air compressor. !
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: |
17 |Set and record wind tunnel speed (Hz): 33 T
18
19 |Note valve V5 is closed, to charge vessel 106-C. [
20 |Note valve V6 is open, to charge vessel 106-C. \
21 |Verify pray vessel Drierite 106-C is pressurized. |-
22 |yerify charging (system) pressure on PI3: Pressure (psig): 3—? ?519 ) kil b
23 |Turn aeroscl particle counter on. | —
24 |Create filename with format: Logook and page, test series and |10 info. j_
25 |start AIM software for drop test sampling (60 sec count, 90 count cycles) l
26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min, 4
27 |0:08 o6 Dhist L)y AWCFre-O3 Io/oa g HA)Z
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse. ’\
29 |Note sample number of aerosol particle counter. Sample number at pulse:( g mj RN OT Emg [ 3
30 | Ve -Test Thi Moss SHpsh = il
Post-test Steps S 5526 FUIS e %
31 |Save data files, record file names and location I
32 |Verify background is about 1.0E-5 mg/m*3 before opening door.
33 |Open RRFMC door
34 |(Optional) DR measurement
35 |(Optional) DR Measurement filter.
36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities
38 |RRFMC data analysis and test report.
Date:  \2-9-20 Assistant 2.)  DYANS
Logbook: b~ A3\ anpee hMLCEL G Assistant 3:
Operator 1: M ndepe Assistant 4:
Note: Only record the operator number after completion of the step.
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Calculation Title: Pressurizing Hagan and SAVY containers to 30-psig to measure the release of

analytical cerium oxide test powder.

Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)

Operator |Assistant
Prelimi ﬁj’ N
reliminary Steps g P{V\{ .l/ ote R
1 |Walk through room 103 and organize work area. T
2 |Record the date, operator, logbook name & page. f
3 |Record serial number and volume of test can. /
4 |Note room temp (deg F). :h?c’,F
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx v
6 |Calculate charging pressure for gray S gallon Drierite 106-C vessel for 30 psig pulse. 4
7 |Note charging pressure (psig): A4 PsI(r |Pressure (psig): 24
8 |Ensure vessel 106-C will not initially be pressure charged. v
S |Note valve V5 is open, to not charge vessel 106-C. |
10 |Note valve V6 is closed, to not charge vessel 106-C. |
In Process Steps
11 |Prepare container to be tested. z
12 |Install test can above ball valve on vessel 106-C. 2
13 |Close and lock tower deor. Seal with "In Use" yellow tape. 2
14
15 |Turn on air compressor. |
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed:
17 |Set and record wind tunnel speed (Hz): A3 Uz
18
19 |Note valve V5 is closed, to charge vessel 106-C. |
20 |Note valve V6 is open, to charge vessel 106-C. J
21 |Verify gray vessel Drierite 106-C is pressurized. j_ i
22 |verify charging (system) pressure on PI3: Pressure (psig): 2S PSIE 1
23 |Turn aerosol particle counter on. |
24 |Create filename with format: Logook and page, test series and ID info. f
25 [start AIM software for drop test sampling {60 sec count, 90 count cycles) /
26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min. j
2 | pj2o50ck B, (R30S 354 |_sar SAVY
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two secand pulse. ¥’ a
29 |Note sample number of aercsol particle counter. Sample number at pulse: £l /) | 8.2 >eed— 4 |
\/ ¥

0 | 0p-185) Mess U5 90,5 . Tobul
Post-test Steps

31 |Save data files, record file names and location eE———
32 |Verify background is about 1.0E-5 mg/m*3 before opening door. { _y
33 |Open RRFMC door

34 |{Optional}) DR measurement

35 |(Optional) DR Measurement filter,

36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities

38 |RRFMC data analysis and test report.

Date: V-4 - 30 Assistant2: ] NWAV [T
Loghbook: p AR Mewvk - Nuchl G Assistant 3;
Operator 1:' /M MLerle Assistant 4:
Note: Only record the operat ber after pletion of the step.

O 12%0 59/ A 05 () Ao WlepoS G 28xi0S
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Calculation Title: Pressurizing Hagan and SAVY containers to 30-psig to measure the release of

analytical cerium oxide test powder.

Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)
Preliminary Steps 6‘,}(\! y %@ Note g::]f::r :zs;:éae:t
1 |Walk through room 103 and organize work area. [
2 |Record the date, operator, logbook name & page. /
3 |Record serial number and volume of test can. 2
4 |Note room temp (deg F). +0 °t
5 [Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx /
6 [Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse. f
7 |Note charging pressure (psig): LY D514 IPressure {psig):
8  |Ensure vessel 106-C will not initially be pregsure charged. +
9 |Note valve V5 is open, to not charge vessel 106-C. {
10 [Note valve V6 is closed, to not charge vessel 106-C. !
In Process Steps
11 |Prepare container to be tested. 2
12 |Install test can above ball valve on vessel 106-C. 2
13 |Close and lock tower door. Seal with "In Use" yellow tape. z
14
15 |Turn on air compressor, /
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed:
17 [Set and record wind tunnei speed (Hz): N9 ==
18
19 |Note valve V5 is closed, to charge vessel 106-C. f
20 |Note valve V6 is open, to charge vessel 106-C. !
21 |Verify gray vessel Drierite 106-C is pressurized, /
22 |Verify charging (system) pressure on PI3: 34 P316  |Pressure (psigh:  P8)&
23 |Turn aerosol particle counter on. /
24 |Create filename with format: Logook and page, test series and |0 Info. {
| 25 |start AIM software for drop test sampling (60 sec count, 90 count cycles) {
26 |Pre-drop BKG cancentration validate 1,0E-5 mg/m3. Note five cycles of 1 min. 2
2 | 9. Al3esoveb, (3 1205735L |
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse. =2 | b
29 [Note sample number of aerosol particle counter. Sample number at pulse(qﬁ:ﬂ ) 1 \,_‘zf, ;to“fj
30 He-1zst Mags Tob( ¥ Yoy ~—
Post-test Steps ; e
31 |[Save data files, record file names and location
32 |Verify background is about 1.0E-5 mg/m*3 before opening door.
33 |Open RRFMC door
34 |(Optional) DR measurement
35 |(Optional) DR Measurement filter.
36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities
38 |RRFMC data analysis and test report.
Date: |1-h -0 Assistant 2. (] DAVIS
Logbook: P, \51 Mg Nuckill Assistant 3:
Operator 1: ' M 100420 Assistant 4.
Note: Only record the operator number after completion of the step.
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Calculation Title: Pressurizing Hagan and SAVY containers to 30-psig to measure the release of
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Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)

Operator  |Assistant
Prelimi St S Not
reliminary Steps MY 5 @ ote imbar number
1 |Walk through room 103 and organize work area. 1
2 |Record the date, operator, logbook name & page. |
3 |Record serial number and volume of test can. Z
4 |Note room temp (deg F). TP
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx
6 |Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse.
7 |Note charging pressure (psig): LY lPressure (psig): Y
8  |Ensure vessel 106-C will not initially be pressure charged. v j_
9 |Note valve V5 is open, to not charge vessel 106-C. i
10 |Note valve V6 is closed, to not charge vessel 106-C. ¥
In Process Steps
11 |Prepare container to be tested. A
12 |Install test can above ball valve on vessel 106-C. 2
13 |[Close and lock tower door, Seal with "In Use" yellow tape. 2~
14
15 |Turn on air compressor. = I
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: ) |
17 |Set and record wind tunnel speed {Hz): /U2 /
18 S
19 |Note valve V5 is closed, to charge vessel 106-C. !
20 |Note valve V6 is open, to charge vessel 106-C. J
21 |Verify gray vessel Drierite 106-C is pressurized. S [
22 |verify charging (system) pressure on PI3: Pressure {psig):( 351 Bl )
23 |Turn aerosol particle counter cn. o {
24 _|Create filename with format: Logook and page, test series and ID info. {
25 |Start AIM software for drop test sampling (60 sec count, 90 count cycles) |
26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min. i
ST RPN A
2 [0 0120657C¢6, DRI3o5155L |
4
28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse. -
29 |Note sample number of aerosol particle counter. Sample number at pulse(;ﬂ) 1.4 xio[4

30 Pre - Te4- Aokl A o35 Hq H33.9 o
Post-test Steps : 7

31 |Save data files, record file names and location

32 |Verify background is about 1.0E-5 mg/m”3 before opening door.

33 |Open RRFMC door

34 |{Optional) DR measurement

35 |(Optional) DR Measurement filter.

36 |Turn air compressor off and open bleed valve.

37 |Perform post-test activities

38 |RRFMC data analysis and test report.

Date: \&-Y- d0 Assistant 2: ] DAAVLE
Loghbook:  p, \3} MeerL Wuc Bl {, Assistant 3:
Operator 1; M Meohs Assistant 4:

Note: Only record the operator number after completion of the step.

oy
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Calculation Title: Pressurizing Hagan and SAVY containers to 30-psig to measure the release of

analytical cerium oxide test powder.

Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)

Operator  |Assistant
Preliminary St P(\p M Not
refminary eps 3 ‘7 \'{ o number  |number
1 |Walk through room 103 and organize work area. I
2 |Record the date, operator, logbook name & page. /
3 |Record serial number and volume of test can. 2
4 |Note room temp (deg F). b ivin o /
5 |Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx
6 |Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse. |
7 |Note charging pressure (psig): Y 9;'] Lo IPressure {psig):
8 |Ensure vessel 106-C will not initially be pressure charged.
9 |Note valve VS is open, to not charge vessel 106-C. ’
10 |Note valve V6 is closed, to not charge vessel 106-C. |
In Process Steps
11 |Prepare container to be tested. Z
12 |Install test can above ball valve an vessel 106-C. 2-
13 |Close and lock tower door. Seal with "In Use" yellow tape. P
14
15 |Turn on air compressor. |
16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: !
17 |Set and record wind tunnel speed (Hz): 27 H%
18 '
19 |Note valve V5 is closed, to charge vessel 106-C. f
20 |Note valve V6 is open, to charge vessel 106-C. !
21 |verify gray vessel Drierite 106-C is pressurized. ) \
22 |Verify charging [system) pressure on PI3: Pressure (psig):
23 |Turn aerosol particle counter on. /
24 |Create filename with format: Logock and page, test series and 1D info. f
25 [Start AIM software for drop test sampling (60 sec count, 90 count cycles) !

26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min.

7 |[Sh 02005 24 B/L

28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse, . —f— .
29 |Note sample number of aerosol particle counter. Sample number at pulse{. ETH [ 2.0x 0>
N ——] -

30 | Pre - oy Totil Moss Hhlb Yo,
Post-test Steps i 7
31 |Save data files, record file names and location

32 [Verify background is about 1.0E-5 mg/m*3 before apening door.
33 |Open RRFMC door

34 |{Optional) DR measurement

35 [{Optional) DR Measurement filter.

36 |[Turn air compressor off and open bleed valve.
37 |Perform post-test activities

38 |RRFMC data analysis and test report.

Date: 129-90 Assistant2: O DAVIS
Logbook: P3| Mege NyeFil — G Assistant 3;
Operator 1; ' M (Meell Assistant 4:
Note: Only record the operator ber after letion of the step. .
@) 2Mxw0® "3 Mizxio® & el §) 53no
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Operation procedure punchlist and container information sheet. (RTG in a can - 30 psig series)

Preliminary Steps Note

SPNY ST

Operator
numkber

Assistant
nurmber

‘Walk through room 103 and organize work area.

Record the date, operator, loghook name & page.

]

Record serial number and volume of test can.

2

Note room temp {deg F). achd aa

[

Z:\RTG in & Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx

Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse.

Note charging pressure (psig): 24 |Pressure {psig):

Ensure vessel 106-C will not initially be pressure charged.

Wl |~|o|w s fw]|n e

Note valve V5 is open, to not charge vessel 106-C.

[y
o

Note valve V6 is closed, to not charge vessel 106-C.

In Process Steps

11

Prepare container to be tested.

12

Install test can above ball valve on vessel 106-C.

13

Close and lock tower door. Seal with "In Use" yellow tape.

NN

14

15

Turn on air compressor. |

16

Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed:

17

Set and record wind tunnel speed (Hz): .3—4 H%/

18

19

Note valve V5 is closed, to charge vessel 106-C.

20

Note valve V6 is open, to charge vessel 106-C.

21

Verify gray vessel Drierite 106-C is pressurized.

22

Pressure (psig): f’ %S_?JLQ l

Verify charging {system) pressure on PI3:

23

Turn aerosol particle counter on,

24

Create filename with format: Logook and page, test series and ID info.

25

Start AIM software for drop test sampling (60 sec count, 90 count ¢ycles)

26

Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min.

—_—t—

27

SO IX005 19 B/L

28

Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse. -

29

Note sample number of aerosal particle counter. sample number at pulse; £T¥ )

[-8xi0 14

30

Ve - Tesk Tl M ass ‘-H‘-?‘}.S P

Post-test Steps

31

Save data files, record file names and location

32

Verify background is about 1.0E-5 mg/m”3 before opening door.

33

Cpen RRFMC door

34

{Optional) DR measurement

35

{Optional) DR Measurement fiiter,

36

Turn air compressor off and open bleed valve,

37

Perform post-test activities

38

RRFMC data analysis and test report.

Date: \2 -4 -2020 Assistant 2: T DAVIS

Assistant 3:

Logbook: i) 3 Apeee Nuc GG

Assistant 4:

Operator : ' /1 MapRE

Note: Only record the. aperatcr ofter af the step.

3 1.9 xp=5 ™93 (4

@'57# KoY @'} 0’ @ S0 v

\\destorage.lani, gnv\ras_) SAW 4000 Lifetime Exr;smn\.§6 inaCan - qu testif{Punchiist - R

Ok Tast R s LF:"'\'S Koy

35 wo-G () et

ina Can - 30 psig -

"1, 0[(},”0"(? O 0. W “‘\[Mm

xisx]Sheetl

SAVY 5% Note the transcription error for the Post Test Total Mass (4743.3 g). The post-test photo
captured the correct mass as 4734.3 g.
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Calculation Title: Pressurizing Hagan and SAVY containers to 30-psig to measure the release of

analytical cerium oxide test powder.

Operation procedure p li iner information sheet. (RTG in a can - 30 psig series)

Operator  |Assistant
Preliminary Steps Note
number number

Walk through room 103 and organize work area. i

Record the date, operator, loghook name & page. !

Record serial number and volume of test can. -
Note room temp (deg F). Jou°
Z:\RTG in a Can - 30 psig test\Moore ME 2020 RTG in a Can - 30 psig test.xlsx
Calculate charging pressure for gray 9 gallon Drierite 106-C vessel for 30 psig pulse. j'
Note charging pressure (psig): |Pressure (psig): 2 i{ [T
Ensure vessel 106-C will not initially be pressure charged.

Wl [N [~ w M

Note valve V5 is open, to not charge vessel 106-C. {
Note valve V6 is closed, to not charge vessel 106-C. {
In Process Steps

=
(=]

11 |Prepare container to be tested. ’ Z
12 [Install test can above ball valve on vessel 106-C. 2
13 |Close and lock tower door. Seal with "In Use" yellow tape. 2
14

15 |Turn on air compressor. /

16 |Adjust regulator PCV1 and use PRV1 to set charging pressure, if needed: |

17 |Set and record wind tunnel speed (Hz): 1 4z

18

19 |Note valve V5 is closed, to charge vessel 106-C. !

20 |Note valve V6 is open, to charge vessel 106-C. /

21 |verify gray vessel Drierite 106-C is pressurized. . I

22 |Verify charging [system) pressure on PI3: Pressure (psig):&m léj

23 |Turn aerosel particle counter on. !

24 |Create filename with format: Logook and page, test series and ID info. f

25 |start AIM software for drop test sampling (60 sec count, 90 count cycles) {

26 |Pre-drop BKG concentration validate 1.0E-5 mg/m3. Note five cycles of 1 min. T

27 57\3 SOIAD0S A By

28 |Toggle ball valve above gray vessel Drierite 106-C for a one to two second pulse.

29 |Note sample number of aerosol particle counter. Sample number at pulse:  § Tt
30 | Pre ~Test Mazy Dl 4536,y
Post-test Steps

31 |Save data files, record file names and location
32 |Verify background is about 1.0E-5 mg/m*3 hefore opening door.
33 |Open RRFMC door

34 |{Optional) DR measurement

35 |(Optional) DR Measurement filter.

36 |Turn air compressor off and open bleed valve.
37 |Perform post-test activities

38 |RRFMC data analysis and test report.

Date: 10420 Assistant 2: ] DAY LS
Loghook: o \b AMeoPl NucFL- @ Assistant 3:
Operator 1: ' ™M MeooRE Assistant 4:

Note: Only record the operator number after completion of the step.

(36T wioe ™) @ 53w 0% E) 0,0 ™imd s pio

\ldestorage. h:mf g v\ taSSSAVY-4000 tifetime ExTension\RTG in a Can - 30 pig test\[Punchlist - RTG in ¢ Can - 30 psiq - R3.xisx[Sheet1

1.5 xi0-R " () 2,3%197¢ @ 00T @sop0mC (1) | 8T WY
Ot~ Test Tobd Moss [ %6, 04, S,
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13.0 FILES TO LOCATE METADATA INFORMATION.

1) "Z:\RTG 2ND - 30 psig\AP-341-605-R4- Moore and Davis Dec 2020 Pressurizing Hagan
and SAVY containers to 30-psig.docx"

2) "Z:\RTG 2ND - 30 psig\2ND Excel calcs\2ND RTG in a can - summary of tests.xlsx"

3) "Z:\RTG 2ND - 30 psig\2ND Excel calcs\Pre and Post container masses - logbook and
photos recorded.xlsx"

Search Tools

‘u" Sh

Results in 2MD APS 221 files v O SO e
Marne Date modifi;\d Type
| | RT3 12092020 - 50T S84 15t - filter 0813051351 logbook pg 131 Moore-MNucFil-6.421 1/5/2027 9:30 A8 221 File
| | RT3 12092020 - 50T S84 2nd - filter 081305135L logbook pg 131 Moore-MucFil-6.421 1/5/2027 9:37 Ak 221 File
| | RT3 12092020 - 50T S84 3rd - filter 081305135L logbook pg 131 Maare-MucFil-6.421 1/5/2027 9:38 A8 221 File
| | RT3 12092020 - 50T S84 dth - filter 012005142L logbook pg 131 Maare-MucFil-6.421 1/5/2027 9:39 Ak 221 File
| | RT3 12092020 - 50T S84 Sth - filter 012005142L lagbook pg 131 Maare-MucFil-6.421 1/5/2027 9:40 Ak 221 File
| | RT3 12092020 - 50T S84 Bth - filter 012005142L lagbook pg 131 Maare-MucFil-6.421 1/5/2027 941 Ak 221 File
| | RT3 12082020 - Hagan 1st - filter MUCFIL-013 09-06 LAML-559 lagbaak pg 131 Moaore-MucFil-6.221 1/5/2027 9:42 Ak 221 File
| | RT3 12092020 - Hagan 2nd - filter MUCFIL-019 2-08 LAML-2143 logbook pg 131 Moore-MNucFil-6.421 1/5/2027 9:43 Ak 221 File
| | RT3 12092020 - Hagan 3rd - filter MUCFIL-019 2-08 LANL-3012 logbook pg 131 Moore-MucFil-6.421 1/5/2027 944 Ak 221 File
| | RT3 12092020 - Hagan 4th - filter MUCFIL-019 2-08 LANL-3029 lagbook pg 131 Moore-MucFil-6.421 17572027 Bl Abd 221 File
| | RT3 12092020 - Hagan Sth - filter MUCFIL-013 10-02 LANL-2062 logbook pg 131 Moore-MNucFil-6.421 17572027 Bl Abd 221 File
| | RT3 12092020 - Hagan 6th - filter MUCFIL-013 10-02 LANL-2213 logbook pg 131 Moore-MNucFil-6.421 1572027 11:02 Ak 221 File

Figure 14. The TSI Inc. APS Aerodynamic Particle Sizer generates data files with a *.A21
format extension. (e.g. "Z:\RTG 2ND - 30 psig\2ND APS .A21 files\RTG 12092020 - 5QT
SAVY Ist - filter 081305135L logbook pg 131 Moore-NucFil-6.A21")
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»  SAWY-4000 Lifetime Extension (\\dcostorage lanl.gontita5s) (23) » RTG 2ZMD - 30 psig » 2MD Excel calcs w | @
Marne Date modified
5 2MD RTG in a can - summary of tests.xlsx 1/12/2021 337 PM
B[ FT5 12092020 - Hagan 4th - filter NUCFIL-019 2-08 LAML-3029 logbook pg 131 Moore-MucFil-6.xlsx 17572021 3:27 PR
5 TS 12092020 - Hagan &th - filker WUCFIL-013 10-02 LAML-2213 logbook pg 131 Moare-MucFil-fxlsx 1/9/2021 3:27 PM
B[ RT3 12092020 - Hagan 5th - filter NUCFIL-013 10-02 LAML-2062 logbook pg 131 Moore-MucFil-8:xlsx 1572021 259 PR
B[ T3 12082020 - Hagan 1st - filter NUCFIL-013 09-06 LAML-559 logbook pg 131 Moore-MucFil-6xlsx 17572021 2:49 PR
B[ RT3 12002020 - Hagan 3rd - filter NUCFIL-019 2-08 LAML-3012 logbook pg 131 Moore-MucFil-8xlsx 1/5/2021 2:40 PR
5 RS 12092020 - Hagan 2nd - filter WUCFIL-019 2-08 LAML-2143 logbook pg 131 Moaore-NucFil-fxlsx 1/9/2021 2:37 PM
| RT3 12002020 - SOT SAY Gtk - filter 0120051421 logbook pg 131 Moore-MucFil-8.xls: 17572021 2:23 Pr
15 RS 12092020 - SOT S8 3th - filter 0120097421 logbook pg 131 Moore-MucFil- 6l 1/9/2021 218 PM
| RT3 12002020 - SOT S&Y dth - filter 0120051421 logbook pg 131 Moore-MucFil-8.xlsx 1572021 2015 PR
5 RS 12092020 - 50T S840 3rd - filter 0313091351 logbook pg 131 Moore-MucFil- 6l 1/9/2021 212 PM
3 RT3 12002020 - SOT 3805 2nd - filter 0813051350 loghook pg 131 Moore-MucFil-f.xlsx 1/5/2021 2:06 P
15 BTG 12092020 - SOT S840 13t - filter 0813051350 lagbaok pg 131 Maare-NucFil-fxlsx 1/5/2021 12:28 Pr
B Pre and Post cantainer masses - loghook and photos recarded.xlsx 121072020 1:47 P
2MD punchlists 12172020 426 PR

Figure 15. Excel spreadsheets to calculate the respirable mass values.
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